Biological assembly of nanocircuit prototypes from protein-modified CdTe nanowires.
CdTe nanowires made by self-organization of CdTe nanoparticles in aqueous media were separately conjugated with complementary biological connectors, such as antigen-antibody and biotin-streptavidin. Transmission electron microscopy images and Forster resonance energy transfer measurements in nanowire superstructures with different diameters indicate that biological affinity of the attached proteins results in the formation of crossbar and end-to-side connections between the nanowires. A prototype of a logical circuit made from a triangular arrangement of the nanowires spontaneously assembled on a Si substrate was examined by conducting atomic force microscopy. While diode-like behavior was observed in the sides of the triangle, the nanowire junction points were found to be nonconductive. It was attributed to high tunneling barrier created by protein molecules wedged between the nanowires. Suggestions are made how to reduce it or use the insulating gap between the nanowires as a framework for single-electron devices.